Introduction 5 0
Foams are patches floating on the water surface and may appear in any aquatic habitat. Foam is heterotrophs in foams compared to the SML. If microorganisms are rather passively transported 1 0 0 to foams by, e.g., bubbles or SML compression, or whether they actively seek the presence of 1 0 1 foams remains to be elucidated. In this study, we investigated the bacterial community composition of marine foams in direct 1 0 3 comparison to non-foamy SML and ULW. Collected foam samples were associated with 1 0 4 different events such as surface slicks, cyanobacterial blooms, presumptive phytoplankton 1 0 5 exudates and surface compression by wave action (Figure 1 , Table S1 ; supporting information). Based on the theory that foam is an extreme condensed form of the SML (Napolitano and 1 0 7 Cicerone, 1999), we hypothesized that the bacterial community composition of foam and SML 1 0 8 are more similar than between foam and ULW. Since the SML is considered as an extreme 1 0 9 habitat (Maki, 1993) likely comprising many dead or dormant cells, we also considered the 1 1 0 community composition among active and abundant bacteria as inferred from a cDNA and DNA-1 1 1 based 16S rRNA amplicon sequencing approach, respectively. We expect that nutrient-rich foams 1 1 2 harbour a distinct bacterial community and favour fast-growing heterotrophic bacteria. Overall, 1 1 3 we provide a detailed understanding of the bacterial community composition associated with 1 1 4 marine foams with implications for the uppermost sea surface in air-sea exchange processes and 1 1 5 biogeochemical cycling. to DNA-based communities (reflecting abundant taxa, median=571). In DNA-derived samples, 1 5 2 the number of foam OTUs was significantly increased for PA over FL communities (Dunn's test, derived bacteria were only minor, indicating that abundant phyla were also active. Gammaproteobacteria, as a single exception, showed high relative abundance in the cDNA- more Gammaproteobacteria compared to SML and ULW communities ( Figure 4 ). Non-metric 1 7 5 multidimensional scaling plots revealed that foam bacterial communities were clearly distinct 1 7 6 from SML and ULW communities, irrespective of differentiating cDNA and DNA or FL and PA 1 7 7 ( Figure 5 ). In contrast to this, SML and ULW bacterial community composition were more 1 7 8 similar to each other as shown by the clustering (Figure 5 ). On the order-level, the difference 1 7 9 between cDNA-and DNA-based communities became more obvious: A depletion of the relative whereas free-living Sphingobacteriales were less numerous than their PA counterparts in all three 1 8 8 habitats (Figure S1, S4; supporting information). supported by our results. The SML is usually enriched in bacterial cells compared to the ULW 2 3 5 (Hardy, 1982) . As expected for an extreme form of the SML, we found high concentrations of convergence of surface water ( Figure 1C , Table S1 ; supporting information). This indicates that 2 4 3 foams originating from photoautotrophic biomass contain substantial amounts of labile organic foam (Table S3 ; supporting information), and a high relative abundance among the active OTUs One striking finding of our study is that we mostly observed a higher diversity within the cDNA- ( Fox et al., 1992) , and especially between cyanobacteria.
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Long residence time of microbes at the air-sea interface and thus prolonged exposure to the cell- 1965), and can remain active as our results for the Timor Sea revealed (Table S3 ; supporting 2 7 5 information). The role of particles for foam-populating bacteria 2 7 8
According to Figure 5 , PA and FL bacteria form distinctive communities in all of the studied transcriptase or without RNA. The reaction was incubated for 60 minutes at 50°C followed by 5 Chem 11: 189-208. heavy metals, and chlorinated hydrocarbons in wind-generated lake foam. Environ Sci 5 2 9
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Front Mar Sci 4. Biotechnol 261: 169-176. water (Jade Bay, North Sea). stations. Each habitat is further separated into free-living (FL) and particle-associated (PA) 7 3 8 bacterial communities. 
Supporting Information
Marine foams represent compressed sea-surface microlayer with distinctive bacterial communities Figure S1 : Beta diversity among Gammaproteobacteria in foam, sea-surface microlayer (SML) and underlying water (ULW) samples of cDNA and DNA-based operational taxonomic units (OTUs) . Each habitat contains further information on free-living (FL) and particle-associated (PA) bacterial community composition. 
